Characterization of asparagine 330 deamidation in an Fc-fragment of IgG1 using cation exchange chromatography and peptide mapping.
Deamidation is one of the most common degradation pathways for proteins and frequently occurs at "hot spots" with Asn-Gly, Asn-Ser or Asn-Thr sequences. Occasionally, deamidation may occur at other motifs if the local protein structure can participate or assist in the formation of the succinimide intermediate. Here we report the use of a chymotryptic peptide mapping method to identify and characterize a deamidated form of an IgG1 which was observed as an acidic peak in the cation exchange chromatography (CEX). The antibody was formulated in sodium acetate buffer, pH 5.3 and this deamidated form was observed mainly under thermal stress conditions. It was found that the IgG1 molecule with deamidation in the Fc region at asparagine residue 330 (in a Val-Ser-Asn-Lys motif) is the predominant form in this CEX peak, and was missed by tryptic mapping because the peptides are hydrophilic and elute near the void volume. In addition, a domain-based CEX method using papain digestion was developed to monitor the Asn 330 deamidation. These methods revealed that the Fc deamidation occurs mainly at Asn 330 in the VSNK motif at pH 5.3, whereas at pH 7.5, deamidation occurs predominantly at Asn 389 and Asn 394 in the NGQPENNYK motif.